Let M be a -ring. If M satisfies the condition (*) x y z = x y z for all x, y, z M, , , then we investigate commutativity of prime -rings satisfying certain identities involving left centralizer.
Introduction
(ii) (x y) z = x (y z) for all x, y, z M and , , then M is called a -ring in the sense of Barnes [1] .
Throughout this paper M denotes a -ring with center Z(M).
For any x, y M, , the symbol [x, y] (resp. x, y will denote the commutator x y -y x (resp. the anti- We shall make extensive use of the following basic commutator identities throughout the discussion without any specific mention: 
Obviously, generalized derivation with d = 0, covers the concept of left centralizers.
Many authors have investigated the relationship between the commutativity of the classical rings and certain types of derivations. In this direction, the first result was established by Posner [2] . Here he proved that if a prime ring R admits a nonzero [7] proved that a In this paper, we obtain commutativity of -rings satisfying certain identities involving left centralizer on -rings. Here we motivated from the works of Ashraf and Ali [8] , the results of classical rings are extended to -rings under the condition (*).
Throughout the paper, we consider the -ring M satisfying (*) x z y = x z y for all x, y, z M, , . For existence of such a -ring, we give the following example. 
Commutativity of Prime Gamma Rings
In this section, we have obtained commutativity of M.
Theorem 2.1. Let M be a prime -ring and I be a nonzero ideal of M. Suppose that M admits a nonzero left centralizer T such that T(x) x, for all x I. Further, if T([x, y] ) -[x,
y] = 0, for all x, y I, , then M is commutative.
Proof. Given that T is a left centralizer of M such that
This can be rewritten as
Replacing x by x r in (2), we obtain,
Using condition (*) we get,
Using (2) in (3) to simplify, we obtain
Again, replacing r by r s in (4) and using condition (*) we get from (4) 
This implies that
Replacing x by x r in (6), we obtain
Using (6) and condition (*), we obtain,
That is,
Thus, Eq. (9) is same as Eq. (4) and henceforth the proof is follows by the proof of Theorem 2.1.
Proceeding on similarly with necessary variations, we can prove the following: (iv) M is commutative.
Proof. (iv) (i), (iv)
(ii) and (iv) (iii) are obvious. Now, we will prove that (i) 
Proof. For any x, y I, , we have T(x y) -x y Z(M).
This implies that,
Replacing x by x z in (12), we obtain
Combining (11) and (13) 
